A field experiment was conducted at the summer season of 2017, and then repeated at the summer season of 2018 in Agricultural Research Station. Faculty of Agric., Zigzag Univ., Sharkia Governorate, Egypt. The study investigated the impact of eleven nitrogen and five phosphorus fertilization regimes on some leaf traits 70 days after sowing (DAS) of maize cultivar single hybrid 168. Results showed that, 120kg N/fad., from different sources i.e., chemical fertilizer, compost and biofertilizers were effectless on number of leaves/plant at 70 days after sowing (DAS) of both seasons and their combined analysis. Number of leaves either under or above the ear of mono eared maize plant were not affected due to applying different nitrogen fertilization regimes studied. Leaf area/maize plant was significantly affected in the first season only. The largest leaf erea/plant (4254.22 cm2/plant) was obtained in the first season, with the appliance of the integrated N fertilization regime (90 kg N from chemical fertilizer +30 kg N from compost). Area of leaves under ear resulted from the integrated fertilization regime (cerealine + 60 kg chemical N+ 60 kg N from compost) was larger than that in the control treatment by 30.94% based on combined results. Regarding to the area of leaves above the ear, results of the 1 st season displayed that area of leaves above the ear were at par in treatments N 2 , N 3 , N 4 , N 5 and N 6 . Application of either 120kg chemical fertilizer (N 2 ) or 90 kg chemical N +30 kg N from compost (N 3 ) was conjucated with larger values of leaf area index comparably with other regimes. According to combined analysis, ear leaf area ranged from 481.87 cm 2 in control treatment to 625.89 cm 2 in the integrated nitrogen fertilization regimes comprised of cerealine + 60 kg chemical N/fad. + 60 kgN from compost. From the results of combined analysis, it could be noted that tassel leaf area ranged between 150.99 to 217.87 cm 2 under biofertilization (N 11 ) and the integrated fertilization regimes (N 8 ) in the same order. Insignificant phosphorus fertilization effect under study on maize leaf traits studied at 70DAS, was recorded in both seasons and the combined analysis.
INTRODUCTION
Maize ranked third among the world cereal crop production (Majid et al., 2017) . Maize is grown for grain as well as fodder in tropical, sub-tropical and temperate regions of the world (Kumar and Jhariya, 2013) . Maize, has multiple uses such as bread making, corn syrup, corn flakes, corn starch and fuel production (ethanol and corn oil diesel). Maize is one of the most important cereal crops in summer season in Egypt, it ranks third after wheat and rice. Corn imports in marketing years (MY) 2018/2019 are forecast at 9.5 MMT (GAIN Report, 2018) FAS Cairo forecasts Egypt's corn production in (MY) 2018/2019 at 6.8 million metric tons (MMT). Planted area reached 850,000 hectares in 2018/2019, reportedly white corn planted area accounts for 600,000 hectares, the residual area was planted with yellow corn (GAIN Report, 2018).
Nitrogen is one of the essential nutrients for plants and their practical management as a major element of intensive crop production. Nitrogen absorbed adequately increases photosynthesis, vegetative growth and eventually high yield.
Increased use of synthetic N-fertilizers have led to pollution of the environment and destroyed micro-organisms, caused the plants more prone to diseases and reduced soil fertility (Khattab et al., 2016) . Free living N 2 -Fixing bacteria are soil microbes widely used as bio-fertilizer, binds atmospheric nitrogen release it into the soil as ammonium ions form (Mahato and Neupane, 2017) . Cerealine is a commercial product of nitrogen bio-fertilizer contains free living N 2 -Fixing bacteria (Azospirillum brasilense and Bacillus polymyxa) was used in this study. Compost is a mixture of organic residues. Composted organic material can be used as a source of important nutrients for sustainable crop production . Application of compost at sowing improved maize yield and its components (Amanullah and Khan, 2015; Kamran et al., 2018) . Phosphorus ranked second as plant essential nutrient affecting plant growth by inducing the basic metabolic processes ( Fazalullah et al., 2018) .The recapture efficacy of P is less than 20% of the added P in the world soil (Qureshi et al., 2012) . In fact, the P fertilizer utilization is less than 30% because soluble P is quickly fixed by reacting with free Al 3+ , Ca 2+ , Mg 2+ and Fe 3+ upon its application in the soil (Sharma et al., 2013) . Phosphate solubilizing bacteria (PSB) inoculation reduce or may minimize application of chemical P fertilizers up to 100% under exist soil and climatic conditions (Fazalullah et al., 2018) . Phosphorien, is a commercial PDB contains Bacillus megatherium var phosphaticum was used in this investigation. There is an urgent need for integrated management of fertilizers that are applied to the soil as agricultural inputs to reduce the adverse environmental impacts of chemical fertilizers. This investigation was performed to study the impact of integrated management of some nitrogen and phosphorus fertilizer regimes on some leaf traits of maize cultivar single hybrid 168.
MATERIALS AND METHODS
A field experiment was conducted at the summer season of 2017 then repeated at the summer season of 2018 in the Agricultural Research station, Faculty of Agriculture, Zagazig University, Ghazal Farm. Sharkia Governorate, Egypt. The investigation studied the effect of eleven nitrogen and five phosphorus fertilization regimes on some leaf traits, 70 days after sowing (DAS) of the maize cultivar (single hybrid 168 (Zea maize)). Nitrogen fertilization regimes (N) are presented in Table 1 . 
Chemical and biological fertilizers used
Urea (46.5%N) as chemical nitrogen fertilizer was used to detect nitrogen fertilizer regimes. Regimes which included adding chemical N fertilizer, and regardless its amount, fertilizer was split into three equal doses which applied at sowing, 20days after sowing (DAS) and 35 DAS. The amount of the commercial fertilizer (Urea) was calculated according to each nitrogen level in nitrogen fertilization treatments (N 2, N 3 , N 4 , N 5 , N 7 , N 8 , N 9 ). Respecting biological nitrogen fertilizers, a commercial biofertilizer (Cerealine) as a free living nitrogen fixing bacteria (Azotobacter sp. + Azospirillum sp.) was used at the rate of 700g/seed/fad. Inoculation by Cerealine was done by mixing with maize kernels with the aid of Arabic gum 5% as sticking substance, just before planting. The amount of compost was calculated according to each nitrogen level in fertilization treatments (N 3 , N 4 , N 5 , N 6 , N 7 , N 8 , N 9 , N 10 ). As for phosphorus fertilization regimes, calcium superphosphate (15.5% P 2 O 5 ) as chemical fertilizer was supplied at sowing, whereas, the amount was determined based on each phosphorus level in treatments (P 2 , P 3 and P 4 ). Phosphate dissolving bacteria (PDB) contains Bacillus megatherium var phosphaticum, is an Egyptian bio-fertilizer commercially named (Phosphorien) used in detecting P 3 , P 4 and P 5 . Biofertilizers used in this study (Cerealine and Phosphorien) were produced by General organization for the Agricultural Equalization Fund (GOAEF), Ministry of Agriculture, Egypt. Compost is commercially produced by Al Arabia for organic Composition, Sharkia Governorate Egypt. Nitrogen (%) in the compost was 1%as reported in the chemical analysis of compost samples.The amount of compost [based on N (%)] was calculated according to each treatment (see Table 1 ). Compost was added at sowing. A split -plot design with three replicates was performed in the two seasons, nitrogenous fertilization regimes were allotted to the main plots, phosphorus fertilization treatments occupied the sub-plots. Area of each sub-plot was 15m 2 , included 6 ridges. The preceding crop was wheat in both seasons, maize seeds were sown in hills, 25cm apart with 80cm space between ridges. Sowing took place on 20 th May during two summer seasons in 2017 and 2018, while the harvest was done 105 DAS in both seasons.
At 70 DAS five maize guarded plants were randomly taken from the 2 nd ridge of each experimental unit, and the following traits were determined: Data recorded were analyzed using analysis of variance based on a split-plot design according to procedures outlined by (Snedecor and Cochran, 1967) mean comparisons were done using least significant difference (LSD) according to (Duncan, 1955) . Table 2 shows the results concerning the impact of nitrogen and phosphorus fertilization regimes on number of leaves/maize plant, 70 DAS. 
RESULTS AND DISCUSSION

Number of Leaves/Plant
Impact of nitrogen fertilization regimes
Results of both seasons and their combined analysis exhibited that various nitrogenic fertilization regimes which provided maize plants with 120kg N/fad., from different sources i.e. chemical fertilizer, compost and their combination in different portions with or without cerealine biofertilizer, were effectless on number of leaves/plant at 70 days after sowing (DAS). Respecting to combined analysis, number of leaves/plant ranged between 11.54 and 12.77. Otherwise, Mahato and Neupane (2017) ensured that the integrated fertilization regimes (Azotobacter seed coated + Trichederma soil inoculated + 10ton FYM/ha.+ 120 : 40 : 40 NPK kg/ha.) produced the highest number of leaves per maize plant, the increase valued 51.2% over the control.
Impact of phosphorus fertilization regimes
Phosphorus fertilization regimes applied in this study elucidated exiguous variation in leaf number/plant which were insignificant. The range of leaf number/plant was from 11.9 to 12.07 with an average of 11.98.
The interaction between nitrogen and phosphorus fertilization regimes was nidgin.
Number of Leaves under and Above the Ear
Results given in Table 3 testify the effect of both nitrogen and phosphorus fertilization regimes on number of leaves under and above the ear (70 DAS).
Impact of nitrogen fertilization regimes
The results compiled in Table 3 clearly show that number of leaves either under or above the ear of mono eared maize plant were not affected due to applying different nitrogen fertilization studied. Influence of nitrogen fertilization regimes on leaf number under and above maize ear was immutable in spite of the different sorts of fertilizers used in different regimes. Imparity of number of leaves under and above the ear was noticeable wherein number of leaves under ear was greater and valued 7.19 in average, while that number of leaves above ear was smaller and valued 4.50 in average (combined data). Results reported by Coulibaly et al. (2019) showed that vermicompost gave the highest number of leaves under the ear (7.95).
Impact of phosphorus fertilization regimes
The inoperative impact of phosphorus fertilization regimes on leaf number either under or above the ear was disclosed in both seasons and the combined analysis. The interaction effect of nitrogen and phosphorus fertilization regimes on number of leaves under and above the ear was abortive.
Leaf Area (cm 2 /plant)
Leaf area (cm 2 /plant) at 70DAS of maize plant as affected by nitrogen and phosphorus fertilization integrated regimes is presented in Table 4 .
Impact of nitrogen fertilization regimes
Differences in maize leaf area/plant at 70DAS which resulted due to application of various nitrogen fertilization regimes, were irresponsible in the second season and the combined analysis. Otherwise, variations in leaf area/maize plant were significant in the first season only. The largest leaf/ plant was (4254.22cm 2 /plant) obtained with the appliance of the integrated N fertilization regimes N 3 (90kg N from chemical fertilizer +30 kg N from compost) while the smallest leaf area/plant (2636.09 cm 2 /plant) was the resultant of supplying plant with sole N-fixing biofertilizer" cerealine". The differences in maize leaf area/ plant among the nitrogen fertilization regimes N 2 , N 3 , N 4 , N 5 , N 7 and N 8 were immaterial. Availability of 120kg N/fad., regardless the N fertilizer sort aid in achievement of larger leaf area/plant, but from the environment view, alleviation of nitrogen from chemical fertilization regimes is an important goal, accordingly the integrated fertilization regimes N 8 (cerealine + 60kg N from chemical fertilizer + 60kg N from compost) which is at par with N 2 (sole chemical fertilizer, 120 kg N/fad.) concedared more pertinacity.
Gholami et al. (2009) alluded that maize leaf area/plant was increased significantly due to the bacterial inoculation. Also, El-Shafey and El-Hawary(2016) divulged that, the higher maize leaf area/plant were recorded due to the application of 60 and 90 kg chemical N/fad., combined with the biofertilizer "cerealine".
Impact of phosphorus fertilization regimes
Ineffective differences in maize leaf area / plant at 70DAS were noted in both seasons and their combined analysis. It means that maize leaf area/plant were at par under the various phosphorus fertilization regimes studied. Accordingly, using of the biofertilizer "phosphorien" which is eco-frindly and so cheap is a benign environment profile.
Results of both seasons as well as the combined analysis reflected the insignificant effect of nitrogen and phosphorus fertilization regimes interaction on leaf area of maize plant at 70DAS.
Area of Leaves under and Above the Ear (cm 2 /plant)
Results concerning area of leaves under and above ear per plant at 70DAS, are displayed in Table 5 . 
Impact of nitrogen fertilization regimes
Nitrogen fertilization regimes markedly acted on area of leaves under the ear (cm 2 /plant) in both seasons and the combined analysis, while the differences were significant in area of leaves above the ear in the first season. In general and from the combined analysis, it could be seen that average area of leaves under ear (2743.50 cm 2 ), was langer than average area of leaves above the ear (1827.67cm 2 ), about 60% of total leaf area (cm 2 /plant) is under the ear.
Integration between inorganic N fertilizer and organic N fertilizer without biofertilizer (N 3 ) or with biofertilizer (N 7 and N 8 ) were at par with sole inorganic fertilizer (N 2 ) regarding area of leaves under ear (combined analysis). Area of leaves under ear resulted from the integrated fertilization regime (cerealine + 60 kg chemical N + 60 kg N from compost) was larger than that in the control treatment by 30.94% based on combined results. Regarding to the area of leaves above the ear, results of the 1 st season displayed that area of leaves above the ear were at par in treatments N 2 , N 3 , N 4 , N 5 and N 6 .
Impact of phosphorus fertilization regimes
It's evident from the results shown in Table 5 that the impact of various phosphorus fertilization regimes on area of leaves under and above maize ear was ineffectual in both seasons and the combined analysis. It's of great moment to note that impact of chemical phosphorus and phosphorus biofertilizer were at par in their impact on area of leaves under and above the ear.
Both nitrogen and phosphorus fertilization regimes interaction has insignificant effect on area of leaves under or above the ear.
Leaf Area Index (LAX)
Results in Table 6 demonstrate the impact of nitrogen and phosphorus fertilization regimes on maize leaf area index at 70DAS.
Impact of nitrogen fertilization regimes
Significant differences in maize leaf area index at 70DAS, due to various nitrogenic fertilization regimes, were only recorded in the first season. Application of either 120kg chemical fertilizer (N 2 ) or 90kg chemical N + 30 kg N from compost was conjucated with larger values of leaf area index comparably with other regimes. In spite of the insignificant variation in LAI among fertilization regimes in the 2 nd season and the combined analysis, LAI under nitrogen fertilization regimes N 2 , N 3 , N 7 and N 8 increased to some extent over other regimes. -Hawary (2016) recorded that high values of LAI were obtained with appliance of 60 or 90kg chemical nitrogen plus organic fertilizers. As well, El-Shahed (2017) recorded significant increase in maize LAI when nitrogen level raised to 135kg chemical N/fad. More recent, Reddy et al.(2018) quoted that application of chemical N(300kg/ha.) produced larger LAI compared to application of 250 or 200 kg N /ha.
El-Shafey and El
Impact of phosphorus fertilization regimes
Leaf area index ranged between 2.27 under P 4 treatment and 2.45 under P 2 regime. Differences in LAI values of maize plants due to various phosphorus fertilization regimes were of no effect. The same manner was observed in each of number of leaves/plant (Table 5 ) number of leaves under and above the ear (Table 3) and leaf area/plant (Table 4 ).
Impact of the interaction
Interaction effect between nitrogen and phosphorus fertilization regimes on maize LAI (70DAS) was significant in the combined analysis, and is presented in Table 6 -a. The highest three values of LAI viz 3.32, 3.21 and 3.15 were the resultant of the three interaction viz control phosphorus× (cerealine + 90 kg chemical N/fad. + 30 kg N from compost), 45kg P 2 O 5 /fad.× (120kg N/fad. from compost) and {120 kg chemical N × Phosphorien (1800g)} in respective order. The lowest value of LAI (1.69) was obtained from the control interaction i.e. under both nitrogen and phosphorus deficiency.
Ear Leaf Area (cm 2 )
Results in Table 7 display the influence of nitrogen and phosphorus fertilization regimes on ear leaf area (m 2 ) at70 DAS.
Impact of nitrogen fertilization regimes
Ear leaf area (cm 2 ) at 70 DAS, exhibited marked variation due to varying nitrogen fertilization regimes in first season and the pooled analysis of both seasons. According to combined analysis, ear leaf area ranged from 481.87m 2 in control treatment to 625.89 m 2 in the integrated nitrogen fertilization regime comprised cerealine + 60 kg chemical N/fad.,+60 kgN from compost.
Availability of 120 kgN/fad., from different sorts i.e. sole mineral N(N 2 ), combined mineral N+ organic N(compost) as in N 3 as well as combination of mineral N+ organic (compost)+ biofertilizer cerealine as in N 7 and N 8 , was conjoined with larger ear leaf area. Comparison of ear leaf area under nitrogenic fertilization regimes N 2 ,N 3 , N 7 and N 8 with N 1 (combined results) showed that they has increases valued 25. 75, 20.94, 25.36 and 29 .89% consecutively over the control. Analogous effective increase in each of leaf area (cm 2 /plant) in the first season, area of leaves under and above the ear as well as leaf area index (Tables 4, 5 and 6), was achieved due to application of the same nitrogen fertilization regimes (N 2 ,N 3 , N 7 and N 8 ).
Darwich (2013) and El-Sobky (2014)
purported that ear leaf area in maize plants increased significantly due to mineral nitrogen fertilization up to 60 and 120kg N/fad., respectively. El-Shahed (2017) recorded an increase in maize ear leaf area due to application of 90kg N/fad., the promoter effect of integrated fertilization was detected by El-Sobky and Desoky (2017) wherein they obtained the largest ear leaf area due to the appliance of the integrated fertilization regimes, cerealine + phosphorien + 80% NP.
Impact of phosphorus fertilization regimes
Results of both seasons as well as their combined analysis reflected that all phosphorus fertilization regimes studied, failed to cuase significant inflacnce on maize ear leaf area (cm 2 ) at 70 DAS, Also, phosphorus fertilization regimes effect were immateriality respecting each of number of leaves/plant, number of leaves under and above the ear, leaf area/plant, area of leaves under and above the ear and leaf area index (Tables 2, 3 , 4, 5 and 6).
Contradicertily to our results, the favorable impact of mineral phosphorus on maize ear leaf area was reported by Mukhtar et al. (2011) , and Olusegun (2015) . Also, El-Shahed (2017) deposed that, application of 15.5 and 31.0kg P 2 O 5 /fad., increased ear leaf area by 11.03 and 17.39%, respectively.
Insignificant interaction between the two main factors under study on maize ear leaf area at 70DAS, was recorded in both seasons and the combined analysis.
Tassel Leaf Area (cm 2 )
The effect of both nitrogenic and phosphorus fertilization regimes on tassel leaf area (cm 2 ) at 70DAS of maize plants is shown in Table 8 .
Impact of nitrogen fertilization regimes
Result of first season and consolidated analysis revealed obvious variation in tassel leaf area (cm 2 ) at70 DAS due to the appliance of nitrogenous fertilization regimes. From the results of combined analysis, it could be noted that tassel leaf area ranged between 150.99 to 217.87 cm 2 under biofertilization (N 11 ) and the integrated fertilization regimes (N 8 ) in respective order.
Refering to the average values of ear leaf area and tassel leaf area superiorty of ear leaf area by more than two folds over tassel leaf area was recognizable in both seasons and their combined analysis. Availability of 120kg N/fad., from different fertilization regimes i.e. sole mineral nitrogen(N 2 ), and/or combination of chemical N+ organic N (compost)+ biofertilizer (ceralin) as in treatments N 7 and N 8 was conjoined with larger tassel leaf area in the first season and the combined analysis. Pertinent literature to that trait is very Poor.
Impact of phosphorus fertilization regimes
All phosphorus fertilization regimes under investigation were not efficient on maize tassel leaf area cm 2 at 70 DAS.
Insignificant interaction effect between nitrogen and phosphorus fertilization regimes on tassel leaf area was noted in both seasons and combined analysis.
